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* inn « ^s., tt^oi 4^ 7 m $h ^3 7i 3^- 

*3* ^WW, ^ *fc*0 W^q-, PLDCPulsed Laser 

Deposition) <>l-g-*M 7}^ $H M^^-g- *§^*rfe- f^"* 4^ ^ 

3 Woluj. ^Hfl^ ^6fl ^ ^ a tj. ^71 g -f 

S. 1 
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*t ^ ^{METHOD FOR FABRICATING FILM USING 

FERROELECTRIC SINGLE CRYSTAL} 



£ 1-& *H23. 93j^oflolE]i) ^A^ ^Holai, 

£. 2a vflx) JE. 2h^r £ ^ *3* °l-§-^ ^33^ *H4 ^ ^ 

*} E^ltt #<>H. 

£ 3a S. 3h^ £ 4^ #3" « *3 « 

^ 4^* 

£ 4a vfl*| S. 4g^r 4^ PLDCPulsed Laser Deposition) ©l-fr^: 

ifrt^ *3 S ^ 4^ EA]i£ 

s. 5fe *H=ls. 6B^ofloiE]§ oi-g-tb ^ H <M^ =^ei skh£] M*H 

£ 6^r °jH^ «^H« EA}^ ^^^14. 

4: 7l« <^ 6: 7: ^ 

8: 9: ^ 
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# 7M 333* A>-g-*H «aa>^oi ^c^b], «^ *)l^-g- 4o]ai *J>^ 

, ' JL^s\- tfl<3^ T^#elH-§- ^I^MMe] ^3 #71 ^ 

<u> ^#7>xl ^xpf^-g. hi-^. ^ ^^6. pzt» ^£l?i ^^^^ (Screen 

Printing Method) 5Efe °1**M * i^I* **fl *M 4 

**r7m ^ ^ °1**H ZnO ^3 u^-fr ^S|-*H W* *8^*H ^r-§- 

<i2> nam-, o^tr H <HH ^ ^ wj-^^- als^ ^ £-&J ^7} 

<13> -g- ^3£r ^5fl ^^H^- W* XWfe -f^ ^ ^7,1-1-S] ^#0} 

^« ^4*V7l ^*fl °>f^ 3-^, #*3*I1 0 H ^7l- ^H3?M -o^ 
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7 r x] ^ «1 a^^ ^A^fec-fl n s.^ol ojtq-. 



<14> Aj-7^ -§H^ ^^>7l ^tfl, £ ^ ^ Tf^Aj af-gj-fe ^ a 

^IS^^l 5*<^ ^^Aj H^o], 1) %Jfr&S$ 7]^ ^ 

^fl^l 2l«fl ^ #U ZL^ *Hf^ ^^>71U|-, 2) ^Kj-^Aj tf^Aj .71^; Aj-ofl 

PLDCpulsed laser deposition) ^-^^l £)*fl Aj-ofl -f^Al^o.^*! ^slfe 

<is> o]^. ( £ g-ig.fr ^cf AJ-^*1 43 

<16> ^- ^2:^^-, ^-B-^^^l^ ^71717^1^ #Aj, ^7l^S}"^ ^-Aj 

ol 7M ^-g-^JL, cjl- ^ ^ ^ ^ JEEfe 

PLD(Pulsed Laser Deposition) f-*fl ^th§- W. 

<it> £. «^o]l A>-g-^ ^ safe ne]^ ^^Aj #^S.fe PMN-PT (tf *>^1# 

q-fl^tiflolE-^ BlEft|lol^^l #^), PZN-PT (tf <>]-<£ M-ol^lolB-^- E}E]-t)lol;E3] 
LN (LiNb0 3 ; M-o]^yflolH), ^ LT (LiTa0 3 ; Bl# i&lNMH) ^ <^e) 7> 
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#71 PMN-PT 7)1 ^ PZN-PT 711 MSfe «^1« #^ h>71 is} 71-^1 # 

«<>1 SiAoi, ofl-g. 3.3 ^ s.^^. 7fl ^2001-96505^^] 7 ]^^ ^o. S q 

<19> iswq i] 

x[A]y[B]z[C]-p[P]n[N] 
' <20> *Hl*| ( 

<2l> [A]te 4 6 l^^B[Pb(lfe 1/3 Nb2/3)03] Sfe 43 M-^U^olHtPbCZm/s 

Nb2/3)03]olaL, 

<22 > [B]fe 4 c 'lHl-tllole [ p bTi03] ol D l > 

<23> [C]fc el# ^MolsaiT&Os] j£fe 2l# 4°l^olS[LiNbQ3]oU, 
<24> [ P]t mj- ( ^, ^efcl-g- ^ St^^ ol-ol^l ^ -oflAi gqg sjajsj 
4. 

<25> [N ]^ M€> i^^, &*4*. ^Sl g ol-ol 

# * AjEfl^ ^6) A>^olJ7 ( 

<26> xfe 0.65 J2.4 0.98 .s.4 -3i-a- =r<>H, 
<27> y ^ o.Ol Ji4 HJL 0.34 12.4 2)-^- ^o1jl i 
<28> z-fe- 0.01 o.l iLnf a)-*. ^ol^ j 

<29> P ^ a-Br ^ 0.01 JitJ. 3J1 5 J£4 ^olcj.. 

<*» -8-71 LN4 LT^l W MSh**] ^(Czochralski 's methodHl 4*fl * 

i* 4 s LN^l Li 2 C0 3 4 Nb 2 0 5l LT^l Li 2 C0 3 4 Ta 2 0 5 « 
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^l~8-tW-g-^[Yuhuan Xu, Ferroelectric materials and thier applications, pp 
221-224, North-holland 1991] %Si). 
^ #7) 121 PZT M ^ ^ Wo11 

^7171^]^^- ^l^7> * ofqa). ^ ^ ^oj.^ 7WJI) 

°fl 3.7)7} 3JL, c) ^^ 7 y g SLX q i ^7l7l^|^.^7l^- 

*W "f^tb 3°-SL, M^o] 7 ^lfe 7 r # ^7+ g £ 

q*\ n)4 7}^) 7>^*>4^ <%$6\ ^cf. 

<32> ^6fl^ Af-g-^- # 7 ] 1S1 $ ^Hfl #^#S1 -B-^ ^ 

#3 « ^7l7l7|l B]ia*H «|-7l 5 lofl x+^-ifl5at|.(t« 

[K.H. Hellwege et al . , Landolt-Bornstein, Numerical Data and Functional 
Relationships in Science and Technology; pp 125, Spring-Ver lag Berlin NY 1981] % 
2). 
<®> IK 11 
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<35> ^ofl n^. n}olaS.^^olE^l ^'.g. 

<36> £ l£ pHa^ THESES*!, #7)1-1. 7>«fl^7l ^ W ^(9)4 

W ^#(7)4 zz. a>o]^ 13-^(8), ne|ZL ^^(8)^ ^ 
^(9)4 *>-f #^-(7), #^(8)3 ^-sfe 7]^-^^ ^0.14 n. # 

^(6)4 7i# ^a)^ s.^ofl 4^ ^z\7\] 34. #^(6)4 7m 

^^(4)^ 71^ ^7)1 ^l^m <r SUi^r JL^^l fc^^-fr ^^>fe 

<37> ^. ^aflA^ ^3g. ^^^"(8)^- *fi ^>7] ^Sfl *\] 7>^1 t^-fr 

^fl^^tq-. ^ wj-ig^ 7)^(8)4 *H^^-(7) AT-ojo^ ^ o]^ 

^ ^ /an ^3. p]5^ 3.433 7]^ ^ 3.^ ^b1^ 71^ -$H 

y <H34 7l^o]i4 *1*1*)1 3-^^^- Jf^v ^ ^ 7 M1^ 

<£K(MP; mechanical polishing), 2}-«j- 7}7$m ^(CMP; chemical -mechanical 
polishing)^ **M BJ-O-S "S^rfe ^TO^". M 

7]^r(8) ^ f^^lM- MU^-fr °l-g-*H «">^ ^^"(7)4 # 

^"(7) *l-§-#(6) $H ^ 4)6)1 PLD(Pulsed Laser Deposition) *3 o. 

-8-*S -H^r fl*)^^ 1000 "C) SlTfl *H *8-£\ ^ «^ 
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tflxi <%*v)^ f- til 51^ # 7>33 ^ ^711 fAS^ ^-tVwl « Jl4 

<39> S. 2a vfl^l £ 2h*r -?t *fl 6 <H) W ^ *3* °l-§-tr « 
*3 ^ ^ 4« S^ltb -f-a, £ 2a*r 71^(40) 

#41 WtfU-Sr **fl ^ei Sl^&iLS A>-g-s)^ i~5 ^Hfil Si0 2 ^ 

^•(60)* ^*Kr -f-^ #7im °H tifli 

^l-8-« ^ a* Si0 2 Jl4^JS.S. ^^«V7l 300 ~ 

500 nm^ Si0 2 W OT-S-S. fl^^al W 7]Aj- hJIH s]*fl Si0 2 

<40 > £ 2b $ 2cfe 3<S3 Si0 2 *L*#(60) $H *Pf a}-§-^ ^ afe £ Aj 

§ t-B- ofl^Al slH^H 3*MI(70)* aj-Mt * S*M*H #^(80)* ^ Wfe # 

#^3(80)3 flfl-«>l Pfl4- J5-i°m. e]« ^A)^. 3*M^(70)S1 5 

•a^r fl^ol ^-fi-tb ^« *>^, 3*MI(70)** <8W*r3| 

(spin coating)^*)- ^3.3 (screen printing)^* 

(70) #S] *M|fc tfl^ 1-5 /zm 3 £(32^ 7l§)7> ^W. *Pr- 3^(70)4 £ 
33(80)3 sftlt ^ejfe 100 - 150 T; ^^<*\}*) 1~2 a];t> ^« ^ jfl o_dJ , 

^2)-ar£» tf^aL W Altf* ^Tfl ^^ofl 71 ^ =.ol #<^#<H ^ 

^H33 ^-g. ^Aj^- ^ ^nf. 150 r «slAj.6l|^ ^^-^ D| °H W 
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<fl i ioo ^ 

<42> #7]<4 ^2], tf^, ^ ^3 3^ ^1^(60)4 

^33(80) «8=^ofl zj-zf ^3 ^(Sputtering method)^ (Electron 
beam evaporation method)°-S. ^ 'S'^^i- 7>^a^ 400-500 T^H * 

*ll = $.^Sr ^^<Lg_M] ^1^(60)4 #=i^(80H ^ ^s. 

<«> 5L 2d^ W€ 7)^(80)* W 7l7fl^ ofp> ^\§- oj-g-^H 1-100 tfn 

^^>*H ^*Rr #31* £ 2e*r -HQ- £)«D «^ 

3:33 «K80) $W #j=l ^^(90) #3* ^^iKsputtering methodW #7. r 
13 (electron beam evaporation method)^- °l-g-'5 : M H^l-fe- ^^]* M-B^tf. 

7]^ PZTl- -¥-# « i4f ^ll^fe ^-f^ PZT« i3S = ^SJ 0.3. % 

«f 1000 t ^£<>1H ^-i- #«fl 433 h}-^ tg^H- ig-ig^. 

^*3>§- *1]3-*Rr ^-ffe-, ^ Spge^ ^ ^o] #7l tq 

^ 33] jL&Sr |as -^g^ 4^ <*= Sfl^, 4eH ^7H t-^ 

<44> £ 2 ffc W £ W ^(70 ^ 90) ol ^ ^^(80)ofl 10-100 kV/cm 

3 100-300 -C 10-100 * *!7>*H ^ tf***K80a)* 
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44OT. £ 2g-& ^e]e 7]4(40)* ^a] Ajq- 

■i- M ^l^jl^l- 4^ 71^- ^^(40, 40a)AS ^7fl# 44^4. 

£ 2hfe <^(40a) ^ ( a)z|- ^-^ ( afe 40^ 

(dicing) «>l-g-*M sfl^ cf^^ 44^4. 

S. 3a ifl*l 3h£r £ 4€- « ^ ^-i- <>l-g-tr 

4 *3 ^ £4 *H*r 4^* 5=4^ 33014. -f^, £ 3a ^ 7fl ^ l7l 
4 £^-§- <?J4 ^514 ofli- ioo ifl4 400 ^ <34€ 7l« 

(180) ^ °l-g-*H 1~5 w $5-2) *Hf 3^(170) ^4fe 

341* 44\H4. ^4 ^44^4 34^ - o. ^ ^ 

5L 3bfe ^(170) 4°fl ^ f^-fr <>l-g-44 1~5 pm ^£4 Si0 2 
*l*4(160)* 4*1* 44W. £ 4S4Hfe Si0 2 44*11 Mgo, A1 2 0 3 , ZnO 

^ -i"^^ «M ^4^5-4 4-g-^- ^ &i5-4, ^l^Ol tg^aflfe. W# jjej. 

€• #£5. ^4* ^ ^4^ (Electron beam evaporation method)* 4#4 

£ 3cfe 31^-4(160)4 °fl ^ ol-g-§H 10-400 w $5LS>\ 44 <$q 

(140)* *H4fe 431-1- 44^4. ^4 H <HJ£ 4# ^sljl ^-4£ - 

9X^ 34 H J ^^^-i: A}-g-§>7i4 ^4 ZE^U* A>-g-4^ ^o] 4^^ i 71^.- 
€ii.4fe si, Si0 2) A1 2 0 3 , ZnO ^ ^4. 
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<48> s. 3cKr 71^(180)* 7}AA W ^ W 7l7flaq <&>} «>l-8-sH 

i~ioo w ^ss ^sj-sH 3:33 ^«Rr ^7j|# i4^^4. 

<49> £ 3efe ^*§3J-^ #33^(180) flofl ^ Wfl-fr 1~5 /an 3-£2} # 

4 ^^"(190)^- ^-§Kr M-El-vflcf. ^ ^£ ^^^-4 f>«7V^|a 

334 ?wa-i- °1**H *W ^, EHfcHff, 31-. 

<50> £ 3f tfl*lfe £ 3hxr #33 ^ 71* ^ (140)2} ^ ^Q40a) ^ 

3, *3°m ^ol'S ^3^- ^ 3*1* M-^-Vfi #71 W 

^32} ^^-sq- 3-^ ^(s. 2f tfl^l 2h ^£)-§- 4-§-^; ^ OT. 

<5i> a^-, £ 43 ifl^l 4gfe 3EtJ-g- $ 31 0 <H 4^ PLD(Pulsed Laser 

Deposition) cj- ^4 ^ «J *fl4 43-i" ^ltt 

<52> £ 4a^ ^ ^ofl^ d>^7>^S ^e)^ 7l#(240)-?Hl ^1^(260)^: 

^3*Kr #31* PLD ^3* ol-g-^H 3-33^-i: *§3*>7l 3** 

AS. a>-§-^ 7)^01 ^^^^21 :g3 ^2}- -8-4$ 33 7HJ1 o) ^4. 

* <hH<Hfc °14 ttfr #33. iS§f El El-til o] S (sto; SrTi0 3 ) w>^^ 

*W1 *V8-*M. <>lfe 7l# oi-g.-§H **Hfr ^ 

<53> £ 4bfe ^€ *l**(260) 2}ofl i~5 #=-(270)1- ^SWxr #Jfl 

S7> ^1^44 -frW W. OT^fe ^21- 3£ #33. i-Btf -f- 
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^HHCSRO; SrRu0 3 ) 4-§-«. tg^ 

<54> j£ 4cfe W ^^"(270) $H °l-§-*Kr PLD ^ *-5L 

S-Ajo} 3^^(280)^- 1 tfl*| 100 pan ^)ES M^Vfe #31* 4 

<55> ^tb, £ 4d ^fl*l E. 4gfe ^1^^(280)^*11 W ^i^-(290)# ^WjI #7l $ 
(280a)^ ^*r3I *3* -3^(240, 240a)2r ^*Hr #31* 

<56> £ ig-Tgefl ^ ^lS^lfe U^"?! ^^ 6 fl°l E i. ^H^l «flS.-#- 

uHai ofl^oiE], ji^s}- t^s} a^-nj- c]i#efloi-g- ^oias. q^oi^ 

^7} ^ *fl4M -f|-g-*»fl ^ &4. 

< 57 > tflf. ^^o] oj a ^ flflc^. PfolHS-^J^olE^ ^-f, n 

^Bl SflELfe **M*lfc y <HH 4^ 37fl <I3 »<H=1 (Thermal type), ^#35 

<M(Bubble jet type) ^ lH(Piezo transducer type)-£-3. i+r 0 !*! °1 * 

w^sf wj-il^ ^7H 0.3. ^fl&|l- 7>£«H HI^H *8H7> 1*9 3M1 

E#-i- M ^>£|£s. 5>fe ^lpj, fH£ M313 ^ 

^r* tHM^ n o.S <8H7> ±^£r *4| fc-M-^E* *m °1 

4 ^ ^V^fe n <a^>7> ^ im(*t 40 /nn)3 37]* 7>*1#*1 tfl 

#*1 ^3 <a^}7> £a>£|.H.3. ^-^Jitl-S. ^^tt *r*^ 0 l 
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S^ltb €■ OT<>1Hfc <a«V^^ A>-g-s]^ pzt <£€^ cflA] # 

^ 2:^3) tf£ 71 °1*^ A>-g-^4. 6 l&ltr M # 

AJofl^ oj a ^| n^el SflHfe Cj-^fil «^#* SS^Mfc ol^-O^M, 3^ n 

£#*}£• 2^#(la, nozzle)^ 3*|sK2a. reservoir)**} 3liB«W3a, 
restrictor)^} ^ttU4a, chamber) $ -8-3.(5)7} ^^SjS.^- *H , *8«W4) 
3 ^33(8)3} ^*«(6, vibration plate)* ^^Itt *r*°ll 3*1) $37} 
^o]t}. & tfjg ^^(8)^1 #fi} Spfofl ^^Al^l ^(7)(9)<H1 
3 M ^^(8)^ ^ $ '9^-* £M, o]tf|tt M ^^(8)21 ^^Al ^ 
#(6H ^£^* *}?fl ^^(4a)tfl JflaM Qf>}?\] t}c}. n}SW ^(7)(9W 

W4a)*fl 3l*H *&33*1 J8»1(4a)vM °<J=17} *3(5)S Ti*} 

ic^(la)* M ^3aL ^ 3^33 ^rSH M 

(8)°1 ^-HflSl -tfEflJsL sg^-* -g}^ ^«K4a)ifl *H3* 4*1 °H « 

»1(4a)vfl«i^^ sH^l *}€■ *°d§H e)^Bl(2a)4 5^H^(3a)l- * 

«fl °<J37} 3W4a)vH *Sl33Ur W. °12} M M^(8)3} 

(6)2] ^ofl ^Sfl ^Hl(4)iflS. °J3L* *l7l7m- M#Al?lfe ^^ol ^ofl s)«f| 

^ 3JHK4a)* ^#(4)4 ^^r(6)4 H M 3^(8)4 #^(7)(9) 

^ «^ ^^*}?n ^#3^ ^«*n ^^5]^ -a-^ mk8)«i ^^^°n ^«n^ * 
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«■ W ^ «<H^ Sj-^ ^7l^KFBAR; Film bulk 

acoustic resonator)^ ^l^-ofls. -fi~g-S>7fl ^ &4. X\^5] ^ 

*7H «SW °1* $o>sl *<**\S.. 

**| 800 MHz~3 GHz2] -f-^l ^4*r§ A>-g-§>^ 7 floi ^cfl |a| a]^, ^7><y^, 
ir-^Hf-i Al^^oj) tfl^ ^A7> ^^o.^. #7H>31 #4. oje)^. ^ai ^ H 

±*}sL t\^s\jl 3M *1)34« °l-8-«- ^71 dt*H4. °1 

Aj-ajO] ^^ 7 , o}.^ HVB). O^ofl ^Cldl 4-g.S|fe 

M Wit ^7> 4£4 fl^o] n^SH 71^ £og 0 ] ^ A «J. 

4. 7l*fr « ^el^olM- -fj-4 7]&, *>4°H 7 )# = 0 ] Ai-g-34. 

£ ^14^] ^o] oJo_£5. UJ*H| ^-^7] ^44 ^ ^Aj*. 

^*H7]fe <3^§- ^>Cf. 4^ o]3$ 7 )#4 Jl4# *\}7)i$\7] 4*fl aje| 7 }yC[ ^ 
3 W$ ^71 ^44 ^o] O]^*)^ O^cfl H # ^ £ 16flA-1 ^A]^ 

*M33. ^«1]o)44 ^4 #4. 40I33. <*j^MM444 *M$£- <?] 4"4 

^ ^17> §3=4^- t 1 * ^Hr tfl^°l 4=4fe 3°14. **!7l ^Hl 4 

-§-S)fe M ^4^^ Zn0> A1N, PZT ^ ol-g-slSife 

n * **«iai ^it>*>^ oj.^ ^Aj^. ^ o. 7]#51 ^ H Hlsf) 

3711 fl^J-Altl ^ ^Tfl ^4. 

* 4^ 4"^£ ul^4*r tfl^S] 2^g-4 ##^4 ^ 
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200 w ^#^^1^ 2 GHzi^ 7 MHzS} ^tfl^cq fHr*rf- *)1 

o] ^-&3H-§- v\o]3>3. ^^o)]o]El 

* 7 r *l H>H ^ fl* 

PZT ^ ^^IS- A>-g-^ 7j-fo|] H]*fl s.^ol A}-g- 

*>7fl ^^1 ^ ^^^1 «^HbJ, oj a ^j n}ol 3S . oB^olB), WV^- 

^ ^-^V, ^(SAW; Surface Acoustic Wave Filter) 

^ A>-g-^ ^ ^7)1 ^ofl 45I- ^A>al J-3|-7> %S>-£. 7)^4. 
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I^Jt 1 * 1] 

wa-« w-a- ^Wfe i^>si sa°H, w«>i 

#-8-3^ 7]** &s.q ^^wi ^ §^#3). ^tff-o^q was 

W?* 2] 

*i i *<*i sa*H, 

^7l 71^0] «>^-#^l- ^^71 ^°fl 7l7fl^ ^7l^l^O.S <£ 

1 *fl*l 100 /an ^Pff ^M* 7>^^r ^8-2.3. . 
[^T 1 * 3] 

A l *m sa°H. 

7]^4 app^t^-^*], ^^N* * 100 150 TC ^JEofl 

Ai 1 vfl^l 2 <g*ie|#Jl3.*| f^ 1 ^ *>fe 

[^Jt 1 * 4] 
^ 3 Sl^H. 

CSt 1 * 5] 

541 3 *W 

■$7} ^fi S^^(spin coating) SEfe i3?l ^(screen printing)^ ^ 
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6] 

W& 71*4 3vH3 71* Ztfi] *>^-#ol £ ^££1 

^ $W z)-z}- =4?-i * ^ 7><a-*Hl 400 tfl 

*1 500 1C ^r^H <i^el^S.M| ^£.2. *rfe B o v ^. 
HJt 1 * 7] 

fc*^ Jf* H=fe ^4 i^HH $^1, Wol 

si 

*H 7 ^ ^o^, 

^•71 7 ]#o} ioo ifl^l 400 /an 7>^# ^JlS. W . 

[St 1 * 9] 

^1 7 *j-<Hl &<>H, 

^•71 ^ Vl Sol ^ r^e^i* (sputtering) BE^r (electron beam 

• evaporation) 1 ?^ ^-^^.S . 
[St 1 * 10] 

ail 7 *°n 

^ *ig. 
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Wtt HI 

SWfe W ^fe A^t fl^H. 

Mj-^o], 7j-^-^^ -S-efl PLD(Pulsed Laser Deposition) ^«fl *t 

12] 

*1 11 ^ Sl^H, 

Z}^%-°] AEaf 3i=HHS(ST0; SrTi0 3 ) Sfe iSff ^-ivi]o]H(SR0; SrRu0 3 )5. 
13] 

*ii ii sa<H-H , 

W°l 1 100 ^3 ^2] ^Al. Hra. 

14] 

^ 1, 7 Sife 11 &°H. 

-a-a-shr iooo ^J-i- 

I^T 1 * 151 

4 l, 7 afe ii 

LiNb0 3 , LiTa03 3^ *M 3?-<H 1^ 7>^1 ^°]# f^AS 



s}-flH l 
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x[A]y[B]z[C]-p[P]n[N] 

[A] ^ *}^]$ i4 o l-2- ti H o lH[Pb(Mg 1 /3Nb2/3)0 3 ] ^ ^ 4 0 l£-»lHH[Pb(Ziii/3 
Nb 2 /3)0 3 ] o 1jl, 

[C] e)# €*^ o lS[LiTa0 3 ] S=fe 5l# t4 o l^HB[LiNb0 3 ]°l:iI, 

[P]fe ^, €^-5" ^ 0]^6\^ ^ ^6\]A\ AjHB^ 

^, 

[N] £ ^M, S^H, ^B^)-§-, ^c]^-, ^q-g-, ^ ^ ?>=#-9-S 

3l 5- f^i -?d^ AV^olJ!, 

xfe 0.65 ^.cf 0.98 ^.4 ^ t 10 !^. 

y 0.01 Ji4 3.JL 0.34 Jit} ^ ^o]5L, 

zfe 0.01 iL4 3.J1 0.1 ^.4 ^ ^r°H , 

p «2 n£- *W 0.01 iLt} 32 5 iL4 ^ *r°14. 
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